Membrane association and defective transport of spleen focus-forming virus glycoproteins.
The gp52 glycoprotein of the spleen focus-forming virus found in the Friend and Rauscher complexes of murine leukemia viruses (MuLV) has been previously identified as a recombinant molecule involving substitutions and deletions of the MuLV env gene. Unlike the MuLV structural glycoproteins, gp52 is defective in its transport to the cell surface. We have studied aspects of the intracellular transport and membrane association of gp52 to investigate the possible mechanisms underlying the defective transport process. It was found that a panel of monoclonal antibodies to different epitopes of p 15E, as well as an antiserum to a synthetic peptide corresponding to the carboxy terminus of MuLV envelope precursors, failed to react with gp52. Despite the possible absence of membrane-anchoring regions of MuLV envelope proteins known to reside on p 15E, gp52 was not found to be secreted into the culture fluids. Detergent extraction studies indicated that gp52 is associated with the membranes and not the contents of microsomal vesicles in speen focus-forming virus-infected cells. gp65, the processed form of gp52, could be labeled with [3H]palmitic acid, suggesting a membrane association. To determine whether a spontaneous denaturation occurs leading to aggregation and defective transport of gp52, we studied the surface expression of gp52 in cells grown at different temperatures, as well as the solubility of gp52 in low concentrations of Triton X-100. No evidence of aggregation or of a temperature-dependent difference in transport was obtained. gp52 appears to be a monotopic integral membrane protein, unlike MuLV envelope proteins which are bitopic integral membrane proteins; proteolytic digestion of intact microsomal vesicles did not reveal a detectable cytoplasmic tail under conditions where this could be demonstrated on MuLV envelope precursors. We suggest that a loss of putative signals involved in mediating intracellular transport is a likely cause for the defective transport of the spleen focus-forming virus glycoproteins.